shoulders leads to the definition of certain clinical types of the disease. In most instances the duration of symptoms is short and recovery apparently is complete although the persons are liable to recurrences weeks or months later. In a smaller proportion of cases, perhaps 15%, some aching and stiffness persist for weeks, although not enough to cause interference with daily routine. Finally, an occasional patient has become seriously incapacitated; myalgic areas have appeared in other parts of the body and after several months a disease typical of generalized fibrositis has developed. The case-histories of two patients are, given in detail to illustrate courses which the disease may follow.
Description of a case of mnyalgia in its commonest form.-A 25-year-old male chef felt perfectly well until the morning of October 18, 1941, when he noticed a slight pain in the left side of his neck. Within twvo hours the pain had become so severe that he was forced to stop work and lie down. He was theti fairly comfortable, but movement of the head, particularly turning to the right, caused a sharp pain. When seen he held his head very rigidly, turning his eves or moving his whole body in order to look to one side. On palpation of the neck an area of extreme tenderness was found in the left trapezius muscle about the middle of its anterior free margin. No spasm was detected, and physical examiniation was otherwise negative. There was nlo elevation of tempe(-ature. Total leucocytes numbered 8,300, of which 38% were lymphocytes. Erythrocyte sedimentation (100 mm. tube) was 4 mm. in 60 minutes. On the next day his condition was about the same; but by the third day he had much less pain and was able to move his head fairly comfortably. On the fourth day he was symptom free. For the next five weeks he remained well. On December 2, without warning, the pain returned and he remained in bed for four days. This again wvas followed by apparently complete recovery. He went to America in December and has since written that he has had two further attacks similar to those described.
Description of an actute myalgia progressing to generalized fibrositis.-A female laboratorv technician, aged 23, awake3ned on October 15, 1941, with a severe sharp pain in the right side of the neck. This caused, her to move her neck and head as little as possible. Examination revealed exquisite tenderness in the portion of the right trapezius muscle adjoining the clavicle; no spasm was felt. On the following dav neither the location nor the character of the pain had altered, and she remained in bed. Temperature was nornial. Leucocyte count was 9,500, of which 380/ were lymphocytes. On the next day it was 11,400, with 34% lymphocytes. Erythrocyte sedimentation was fE mm. in 60 minutes. The patient remained in bed for five davs with persistence of the pain in the neck, although she graduallv lost the typical " stiff neck " attitude. On the seventh day of illness the pain disappeared. 'len days later, following a bicycle ride, the symptoms returned. The same area of tenderness in the right trapezius wvas found to be present. After another six davs in bed she resumed her wvork apparently recovered except for some stiffness in the neck and a " tired feeling " which tended to develop in the shoulders and arms at the enid of the day. On November 12, for the third time, th( pain in the nieck became severe and she entered the hospital as a patient. This time the pain wvas more extensive, involving the right side of the neck, the right arm, forearm and hand. Areas of muscle tenderness were found in the right trapezius, the right deltoid, and the extensors of the right hand. The pain was referred to areas more diffuse than the corresponiding areas of tenderness. A few davs later she complained of pain in the right side of the chest; this wvas not aggravated by coughing or deep breathinig. A small point of tenderness was found in the muscles of one intercostal space. During the succeeding weeks the patient often complaitned of an unipleasant numbness or " pins and needles " sensation in the palm of the right hand. Other myalgic areas appeared from time to time in the upper portion of the right rectus abdominis, the left trapezius and deltoid, along the medial margins of the scapulae, and in the hamstring muscles julst above the kniees. '1lhe patient remained in the hospital for thirty-one davs. During the first half of that period her temperature occasionally reached 990 F., but thereafter was never above normal. Leucocyte count on November 2 was 7,600, with 24% lymphocvtes; on1 November 18 8,000, with 16% lymphocytes; on December 12 6,700, ssith 41% lymphocytes. Erythrocvte sedimentation on1 December 12 was 10 mm. in one hour. She resumed work on December 23, but during the five months since then there has seldom been a time when she was completelv free of pain. She complainied of occipital headaches, most pronounced in the morning. She has frequently been forced to stop work for an hour or so, and indeed, on1 four occasions has been unable to work for periods of two or three days. Since November 12 the clinical picture has gradually become indistinguishable from that of generalized fibrositis. A striking effect of this illness has been a personality chanige from a natural cheerfulness to spells of depression and discouragement.
SEPT.-EPID. 1 CHARACTERISTICS OF THE DISEASE The frequency of various characteristics of myalgia and of its association with the common cold is shown in Table I in nearly every instance. In some cases painful areas were also present in the deltoid or in the muscles attached to the scapula; the sternocleidomastoid was rarely affected. The common locations of pain are shown in fig more widely distributed than is indicated in this diagram. The two sides of the body were equally involved. Only 55 % of persons complained of tendernzess; however, all patients seen in the acute stage have had definite areas of tenderness and we believe, if looked for, this sign would be regularly present. In many cases "niodulles" could be felt in the affected muscles. These often could be made to disappear under the influence of heat and massage, and were probably caused by localized muscle spasms. Others however, were more persistent and two consultants who had had wide experience with rheumatic disease, had no hesitation in pronouncing them typical "fibrositic nodules ". Paill oil turning the head depended on the location of the myalgia. It was usually present when the painful area was along the anterior free border of the trapezius muscle (Area 1, on fig. 1 ). Headache, present in about half the cases, was in some instances the chief complaint. It was usually in the occipital region and was associated with myalgic areas near the cranial attachments of the trapezius muscle. Genzeral disconmfort, described as an " aching sensation ", was experienced by one-third of the patients. Fever was not a characteristic of this disease, although in some of the severe cases rises of temperature to 100°F. were occasionally noted. Duration of synmptoms, shown in Table II 100-0 than five days in most cases. In a few instances, as previously stated, symptoms lasted for several months. Interference with itornoal activity occurred in 440/ of the 125 cases, but usually lasted only a day or two. Two of the five patients with severe symptoms have been obliged to give up their work. In addition to these, several other persons continue to have symptoms from time to time and are occasionally partially incapacitated. Recurrences: A characteristic feature of this form of myalgia was its tendency to recur after varying intervals of time. In severe cases this tendency was manifested by a series of exacerbations. No constant inciting factor has been ascertained, although chilling, unusual physical exercise such as cycling, and menstruation have all been held responsible Sectiotn of Epidemiology and State Medicine 735 by patients. The lack of systemizic distturbanzce was often a striking clinical feature'. In some cases, however, the patients felt generallv ill. One of these had such severe headache that an organic disease of the central nervous system was suspected, and a lumbar puncture was done; the diagnosis became evident later vhen myalgic areas appeared. No complications suIch as arthritis were observed. The conditioii is probablv never fatal. Personiality chaniges: Periods of mental depression were invariably noted in the severe cases.
Discouragement, weeping, lack of co-operation, and sometimes sullenness were manifestations. This behaviouLr, couLpled with stuch indefinite complaints as numbness in the hands, and with little objective evidence of disease, could easily lead to a mistaken diagnosis of psvchoneurosis.
Laboratory data. The leuicocyte couniit was ordinarily within normal limits; there was often a moderate lymphocytosis. Erythrocyte sedimizenztationt rrate was alwavs normal. Throat clultutres showed only normal bacterial flora. Several blood cutltures were made in the more severe cases and were invariablv sterile.
Relationz to fibrositis.-In 5 of the 125 cases detected in the survevs (2 from the hospital, 2 from the factory and 1 from the A.T.S. unit) the disease has followed a protracted course, and the patients now appear to have rather severe, generalized fibrositis.
Association of acutte inZyalgia with commonioii cold.-51 of the 125 cases of myalgia (41 o,) gave a history of common cold at the time of the onset of mvalgia. This appears to be more than a chance association, buLt its significance is uncertain. It is wvorth noting that the svmptoms of both conditions are aggravated by exposure.
EPIDEMIOLOGICAL OBSERVATIONS
In October 1941, several cases of "stiff neck" occurred among members of the staff of the American Red Cross-Harvard Field Hospital Unit. All persons in the community were, therefore, canvassed in order to determine the prevalence of the condition. This revealed that a considerable number of persons had suffered an attack of myalgia in the neck or shoulder regions *vithin the preceding two-month period. Similar cases of myalgia were reported in a nearby factory and also among a Unit of the Auxiliarv Territorial Service billeted in the neighbouLrhood. Systematic inquiries disclosed a recent high incidence of acute myalgia in these two groups. A fourth survey was made among a (letachment of soldiers. The incidence of myalgia in that communiity wvas considerably less than that found in the other groups.
In order to evaluate the apparent high incidence of myalgia in the first three groups of people, the follow-up survevs were made for comparison. In each community more than half of the persons interviewed in the follow-up survey had been interviewed in the original one. Living and working conditions were similar throughout both periods. All studies were completed between October 1941 and April 1942. The wveather was consistently cool or cold.
METHOD OF SURVEY
All persons in the communities involved werc interviewed by trained public health nurses. The nurses had been instructed in the nature of the disease and in the purpose of the inquiry and had been given special charts for recording their findings. Many persons who had been recently affected with mvalgia were also examined by a physician. Questionable cases were excluded, and in the follow-up surveys persons still having symptoms which had begun during the original surveys were omitted. The data are, of course, subject to the usual limitations of the survey method, since reliance must necessarily be placed on the patients' recollection of symptoms. Recent attacks were more clearly remembered than those six or eight weeks past. There was a noticeable tendency for dates of onset to be grouped arouind the " first ", "tenth ", or " fifteenth " of a month. Nevertheless the total picture is believed to be fair and comparison of findings in twvo surveys of a given communitv is reasonable.
Findings of suirveys. A graphic representation of the case incidence in the first three communities is shown in fig. 2 . A total of 84 cases occurred during the original survev periods compared with 41 cases in the later ones. Details of the conditions in these communities are given below: Au2xiliary Territorial Service Unit. This was a group of young women whose duties were mainly clerical. Thev lived in a former boys' school, and in seven neighbouring residences. There was relativelv little contact between residents of the different houlses. The two surveys in this group represent essentiallv a continluous record, since the interval between the end of the first and the beginning of the second was only two weeks. In the October-December survey 24 cases were found among 177 women, an attack rate of 13-6%.
There was some grouping of cases in the first week of December. During the second twomonth period only seven cases wvere identified among 165 women, an attack rate of only 4-2%. During the first survev there was a considerable difference in incidence of the condition among occupants of different dor-mitories. four largest: 4 30% and 311% in two dormitories and only 09o, in the other two. The distribution of the seven cases found in the follow-up period was such that the rate was not above 0 90/ in any dormitory. Because there had been some changing of residences the attack rates quoted were computed on the basis of person-weeks in each residence. Cases were allotted to the dormitory in which the affected person had spent the preceding ten days.
Factory.-A description of this factory and an analysis of the original survey have already been reported (Beeson and Scott, 1941) . At that time 29 cases were found among 163 people interviewed, an attack rate of 17-8%. The second survey was made after an interval of thirteen weeks and covered the months of March and April 1942. Out of 179 persons interviewed only 14 cases were found. Thus the attack rate had fallen from 17-8 to 7 80'0.
Hospital Unit. The first survey in this community covered the period between September 17 and November 17. Among 198 persons interviewed there had been 31 cases of myalgia. The follow-up survey disclosed that in March and April there were 20 cases among 149 persons. Thus the attack rate in the whole community had chanlged only from 15-70/ to 13-4%. On further analysis, however, it was found that the incidence of disease fluctuated considerably among the different groups of personnel. In the autumn period the attack rate among the 72 persons who lived and took all their meals in the hospital (doctors, nurses, technicians and orderlies) had been 236%o, while in the spring this had fallen to 11-6% among 95 residents. In the non-resident group (clerks, domestic helpers, construction workers) the rate was only 11-6% among 126 persons in the autumn, but rose to 27-3% among 33 non-residents in the spring. The findings indicate that the greatest prevalence of the disease shifted during the winter from the resident group to the non-resident group. (Omitted from the first survey were 24 persons who took part in the transmission experiments.) Soldiers. Cases of myalgia had been reported among some soldiers in a tank training regiment. A survey was made, covering the months of October and November 1941. Only 17 cases were identified among 278 men, an attack rate of 6-1%. A second survey in this group could not be done. The data obtained in this community are not, therefore, included in the remainder of this report.
History of previotus attacks of stiff neck. All of the 1,031 persons interviewed in the three communities were asked whether or not they had suffered from " stiff neck " in the past. Of the 125 persons who had recently suffered myalgia, 62 or 49-60°, gave a history of previous attacks. This is at variance with the findings of MIassell and Solomon (1935) , who stated that none of their patients remembered having suffered from this condition before. Of the 906 persons who had not had myalgia within the periods of our surveys, only 201, or 22 2% remembered having had a "stiff neck" in the past. This difference between persons who were recently affected and those wvho were not, suggests that there may be individual differences in susceptibility to the conditioni.
Attack rate accordinzg to age. Ages of persons in the surveyed population ranged from 15 to 70 years, the majority being voung adults. The attack rates were highest in adults of middle age (Table IV) , being lower in young adults and declining progressively with advanced age. Sex incidenice. Our data are not suitable for analvsis in regard to sex incidence because the proportion of males was small and the average age of males was considerably higher than that of females. Nevertheless it may be significant that the attack rate was low in the group of soldiers surveyed, that it was lower in male factory workers than in female factory workers, and that it was low among the construction men in the hospital community. Because of the usual mildness of the disease it is possible that men accustomed to hard manual labour would be less apt to remember an attack of mvalgia than woould woomen. Comminunicability. The fluctuating incidence of this condition and the variation in incidence in different groups within the same community are characteristic of an infectiouls disease. In these studies no evidence of transfer by contact with affected persons was obtained. Many persons who were close associates of patients did not develop symptoms.
Conversely, the disease developed several timnes ift hospital patients who had been on isolation precautions for other conditions, and wvho apparently had no contact with an attendant who had svmptoms of myalgia. There is nothing to stuggest that the catisative agent is conveyed by food. The epidemiological characteristics of this disease resemble those of diseases which are spread through the agency of latent or sub-clinical cases. The probable existence of such cases is indicated by the mildness of many manifest cases and by the frequency with which symptoms recur after free intervals.
EXPERIMENTAL OBSERVATIONS Experiments were performed in an effort to determine the transmissibility of the disease to human and other hosts. Materials used were: (1) washings from the nose and throat, and (2) whole blood.
Transmission to human volunteers.-(1) Washings from nose and throat: Normal persons were treated with washings from the noses and throats of patients with myalgia.
The washings were first rendered bacteriologically sterile by Berkefeld filtration, or were grossly freed of bacteria by angle centrifugation. The materials were sprayed into the noses and throats of volunteer subjects twice a day for five days. One of six persons so treated developed myalgia thirteen days after the last spraying., This was an incidence no greater than that in the community at large and, therefore, probably lacked significance. Twelve other persons-Groups A and B to be described-were sprayed, in addition to receiving blood. Four of them developed myalgia. Since the attack rate among persons of Group C, who received only blood, was still greater the evidence did not suggest that washings contained an infectious agent.
(2) Whole blood: The plan of these experiments is illustrated in fig. 3 . In all experiments blood was drawn with an all-glass syringe and defibrinated with glass beads uising sterile precautions. The blood used for the first group of volunteers-Group A-was obtained on October 17 from the two patients who had become ill with myalgia on the previous day. The blood was pooled, both donors belonging to blood group 0, and was administered intravenously in amounts of 10 c.c. to each of six normal persons. Three developed myalgia. Patient A4, who showed typical " stiff neck " forty-eight hours after receiving the blood served as the donor for B Group. Each of the six received 5 c.c. of blood intravenously on October 22, and one of the six (B4) had a " stiff neck " forty-eight hours later. About the same time another member of B Group had a mild pain in the neck which lasted only a few hours. Because of the mildness and brief duration of the pain this person was not considereda -definite case of myalgia. On October 25, the day after onset of symptoms, blood from patient B4 was administered to the six members of Group C; five received 1 to 4 c.c. intravenously and one received 3 c.c. intramuscularly. All of these developed myalgia within ten days.
Since myalgia was currently prevalent in the population from which these volunteers were drawn it was impossible to conclude that the disease resulted from the inoculations. Consequently four attempts at transmission were made in communities some distance away and free from spontaneous cases. Blood from patient C4 was used for the first of these attempts. The blood was taken on October 27, the day of onset of symptoms, but was not used until October 30. During the interval three means of preservation were employed: part was stored at 7°C.; a second part was frozen at -10°C.; the third portion was dried by the Cryochem process, the last two procedures causing hoemolysis. Fifteen middle-aged women (Group D) volunteered for the tests. The two haemolysed portions were given intramuscularly to two groups of five persons, in amounts of 3 c.c. The remaining five received intravenously, 1 c.c. of the blood which had been kept at 7°C.
No case of myalgia resulted.
A second trial (Group E) with four of the same volunteers was made six days later using freshlv drawn defibrinated blood from patient C5; this had been transported in ice and was administered intravenously in amounts of 5 c.c. within six hours. None of them developed myalgia.
A third trial (Group F) was made on November 20, with five of the original Group D. The blood was obtained from patient A4, who was suffering a severe exacerbation of her disease. The blood was treated as before and 5 c.c. were given intravenously to each, but no case of myalgia resulted.
A fourth trial was made on March 1, with four middle-aged men (Group G, not shown in figure) . Blood from a patient in the fifth day of myalgia, treated as in the last two trials wvas used. 6 c.c. were given intravenously to each of the volunteers but no case of mvalgia resulted.
Comment.-.The transmission experiment using filtered or centrifuged washings from nose and throat was not impressive, since only one of six persons contracted myalgia, a frequency about the same as that of the spontaneous disease at the time. The results of the first experiments with blood were MLch more suggestive. Ten of 18 persons, in three successive generations, developed myalgia. This was an attack rate of 5550,' in a period of seventeen days. When the incidence of the spontaneous disease among the 166 susceptiblesl of the Hospital Unit was calculated for the same period of time it was found to be thirteen cases, or 7.80o (observed difference= 48°' . Standard error diff. = 12. Quot. =4). The incubation periods in seven of the ten experimental patients were from two to four days. In the other three cases the onset was seven, ten, and sixteen days after inoculation. In Group C the results were partictularlv impressive, since all had myalgia within the succeeding ten days. The experimental disease was identical with that observed in spon-taneouLs cases, except that the proportion of severe and prolonged illnesses was greater. Three of the experimental patients A4, B4 and C4 have had clinical courses which resembled that of Case 2, previously described. The unusual severity could be due to heavy dosage, or to the great virulence of an infectious agent; this increased virulence could have been dLie to the intravenous route of inoctulation or to rapid passage through a susceptible host.
Certain facts may be cited in explanation of the failure to transmit the disease in other communities. Grouip D: The blood had been stored for three days before use. Under these conditions an infectious agent might no longer be active. Grouip E: Only four persons were concerned, and the blood was from a patient whose svmptoms subsided on the following day. Fortuitously in Groups A, B, and C, the donors had been patients in whom the subsequent disease was severe. Grouips F and G: The bloods used were from patients who had been ill for thirtv-two and five days, respectively. It is distinctly possible that an infectious agent might have left the blood in this time. hosts. It is quite possible that a disease which produces so little svstemic reaction in human beings would not be detectable in the experimental animals used.
DISCUSSION
The form of myalgia described here is not Bornholm disease, which unfortunately has been given the all-inclusive name " epidemic myalgia ". Bornholm disease seldom involves the trapezius muscle, and in addition differs by reason of its characteristic pleural pain, fever and leucocytosis (Sylvest, 1934) . Recently two other epidemic diseases have been described under the titles which suggested a possible identity with our cases. These are: " Epidemic Myositis, with Neuritis, Erythema and Meningeal Symptoms " (Williams, 1941) , and " Brachial Neuritis Occurring in Epidemic Form " (Wyburn-Mason, 1941) . The clinical descriptions given show very little resemblance to the disease considered here. An epidemic disease which closely resembles the one under discussion is " Persistent Myalgia Following Sore Throat" (Houghton and Jones, 1942) . They describe an outbreak of seven cases among a group of hospital nurses characterized by severe headache and mental depression in addition to myalgic areas in various parts of the body. Their cases differ from ours, however, by the presence of persistent fever, epistaxes and subungual haemorrhages.
The data obtained in the surveys show that acute myalgia of the neck and shoulders can occur in epidemics. Outbreaks of the disease are not easily recognized because of the general mildness of the svmptoms, the slight interference with ordinary activities, and the absence of fatal cases. Furthermore, the dispersion of cases in an outbreak shows little sharp grouping. In the epidemics recorded here it is of interest 'that the medical officers in charge were unaware of the large number of cases in the communities under their care. It is probable that epidemics frequently occur, but are seldom recognized.
The widespread opinion that exposure to cold or draught tends to induce this form of myalgia cannot be readily dismissed. Assuming that the disease is caused by a specific infectious agent, such physical factors as cold or draught may well influence its development; analogies might be drawn with the common cold or herpes simplex.
The evidence for experimental transmission of myalgia is incomplete. The disease could not be produced in the experimental animals used. The apparent transmission to volunteers is subject to the criticism that these were members of a community in which the disea'se was currently prevalent and that the condition was not transmitted in other communities. The points in favour of experimental transmission are: First, the incidence of myalgia in the volunteers was far higher than in the remainder of the community. Statistically, the probability of this difference being due to chance is less than 1:10,000. Second, the incubation period in seven out of the ten volunteers was two to four days after inoculation. Third, the proportion of severe illnesses in the group was greater than among those who acquired the disease spontaneously. Fourth, reasonable explanations have been offered for the failure to transmit the disease in other communities. Final proof of this matter must await further evidence.
SUMMARY AND CONCLUSIONS
Epidemiological studies on acute myalgia of the neck and shoulder regions have been made in small groups of people in England during the winter of 1941-42. The evidence obtained indicates that the prevalence of this condition fluctuates in a manner similar to that of a communicable disease.
The clinical characteristics of this type of myalgia have been studied by an analysis of 125 cases which were detected during the epidemiological investigations. Certain clinical types have been defined. Most affected persons have a mild, self-limited illness of fairly uniform course, but occasionally the disease passes into a chronic form, extends to other parts of the body, and eventually produces the clinical syndrome of generalized fibrositis. These chronic cases would not ordinarily be identified as having originated from an epidemic of benign myalgia of the neck.
Experiments were performed in an effort to determine the transmissibility of the disease to human beings and to experimental animals. Transmission to human beings appeared to be accomplished through the agency of whole blood from acute cases, although the evidence is not conclusive because of the prevalence of the disease in the community at the same time. Attempts to establish the disease in other hosts were unsuccessful.
The evidence from these investigations supports the concept that acute mvalgia of the neck and shoulders should be regarded as an infectious disease. 
